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FOREWORD 

This Indian Standard ( First Revision ) was adopted by Ihe Bureau of Indian Standards after the 
draft finalized by the Cranes and Lifting Chains Sectional Committee had been approved by the 
Heavy Mechanical Engineering Division Council. 

This standard, first issued in 1982, has been revised to include the requirements of chain bows used 
in bucket elevaton to make it a comprehensive specification. 

Cham ends and chain bows covered in this specification are used m bucket elevators in cement 
plants, power plants, fertilizer plants and for other similar applications 

Only electric resistance/Mash butt-welded steel chains are covered in this specification. 

Repairs to chains and chain bows is not recommended as these are case hardened and case 
carbun/.cd with high hardness. 

The reliability of chain ends and chain bows is an important factor and. therefore, it is recommend- 
ed that supply may be obtained from manufacturers possessing adequate facilities for hcat-lreatment 
and testing and employing competent staff for detailed inspection. 

In the formulatiun oT this standard, assistance has been derived from DIN 764 'Round steel link 
chains for conveyors; Grade 3, calibrated, tested, pitch 3'Sd* issued by Deulscher Noimenaushuss. 

* ■- 
For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result ol a test or analysis shall be rounded off in 
accordance with IS 2 ■ 1960 'Rules for rounding off numerical values {revised)" The number of 
significant places retained in Che rounded off value shou'd be the same as that of (he specified value 
in this standard. 



AMENDMENT NO. 1 JULY 2(10.1 

TO 

IS 10131 : 1992 LINK CHAIN ENDS AND CHAIN BOWS 

FOR BUCKET ELEVATORS — SPECIFICATION 

f first Revision ) 
( Page 8, Annex A ) — Substitute the following for trie existing 

ANNEX A 

( Clauses 6. 1 and 6 2 ) 

A-l RECOMMENDED VALUE OF CASE DEPTH AND HARDNESS 
FOR CHAIN ENDS 



Nominal Chain 


Case Depth 


Tolerance on 


Surface Hardness. 


Size, d„ 




Case Depth 


HRC 


mm 


ram 


mm 




12 to 28 


01 A 


±0.01 ,/„ " 




30 to 42 


0.1 Wn 


±0.01 dr 
±0 01 tin 


58 to 62 



A-2 RECOMMENDED VALUE OF FLAME/INDUCTION HARDENING 
DEPTH AND HARDNESS FOR CHAIN BOWS 

Depth of hardening at seat = 0.1 <J[ mm 

Surface hardness at seat = 55 lo 60 HRC 



(MB 14) 
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Indian Standard 

LINK CHAIN ENDS AND CHAIN BOWS FOR 

BUCKET ELEVATORS — SPECIFICATION 

( First Revision ) 



1 SCOPE 

1.1 This standard cover the requirements for link 
chain ends and i ham bows used with bucket elevators 
The strength of chain ends are equal to chains of Grade 
M (4) and S (6) These are electrically welded round 
link chains and comply with IS5616: 1982 Sizesfrom 
12 1o 42 nirii are covered under Ihis standard 

1.2 Cham ends and chain bows covered in this 
standard are wear resistant, Ordy case carhunzed chains 
are covered. Accordingly chain bows are either flame 
hardened or induction hardened at crown to suit 
respective chain ends. 

2 REFERENCES 

2.1 The following Indian Standards are necessary 
adjuncts to this standard. 

IS No. Title 

226 : 1975 Structural steel { standard quality ) 
( fifih revision ) 

2853 ■ 1964 Method of determining austenilic 
grain size of steel 

3469(Parlsl Tolerances for closed die sleel 
to 3) ; 1974 forgings {first revision ) 

4218 (Parts 1 ISO metric screw threads 
to 6) : 1976 

5517 . 1978 Steels for hardening and tempering 
(first revision ) 



5616 . 1982 



6415 ■ 1988 



Short link chain for lifting 
purposes — General conditions of 
acceptance (first reiisio/t ) 

Method for measuring case depth 
of steel (first revision ) 



3 TERMINOLOGY 

For the purpose of this standard the following defini- 
tions, inaddition to these given in IS 5616 : 1982, shall 
apply 

3.1 Chain End 

One continuous length of specified number of links. 

3.2 Chain Bow 

A U-shaped link with threaded ends which go into 
bucket boles and are fastened lo the bucket with the 
help of distance piece and mils. 



3.3 Distance Piece 

A piece of flat steel hiving two similar holes used for 
fastening of chain bows to the bucket with the help of 

nuts. 

4 DIMENSIONS 

4.1 Material Diameter 

a) Chain End — The material diameter of any 
section of the finished link is (he mean of two 
diameters measured in the same plane alright 
angles and shall conform lo the nominal size 
d n . The measurements shall be made away 
from the weld 

b) Cham Bow — The material diametet of a fin- 
ished bow shall be measured at the straight 
portionof bow opposite to the threads. It is the 
mean of two diameters measured in the same 
plane at right angles and shall conform to the 
nominal sued within staled tolerances 

c) Oilier Dimensions — The dimensions of chain 
end.chainbows anddislance pieces shall be as 
given in Tables 1, 2 and 3 respectively. The 
thread of chain bows shall have coarse pilch 
conforming to IS 421S ( Parts 1 to 6 ) ; t976. 

4.1.1 General Tolerances 

4.1.14 Chain ends 

a) Tolerance* on diameter oftlie material tn the 
link — For nominal sizes up to and including 
18 mm. the diameter 'dj of the material in the 
finished link shall nowhere difTer from the 
nominal diameter by more than +05 mm or 
— 6 percent, except af the weld. 

For sizes above 18 mm, the diameter 'd ' of 
the material inthe finished linksball nowhere 
differ from the nominal diameter by more than 
± 5 percent, except at the weld. 

b) Tolerance at the weld ~ The dimensions of 
Ibe steel at the weld shall nowhere be less than 
the diameter of the steel adjacent to the weld 
or exceed it by more than the following 
tolerances: 

i) Asymmetric welded chaw — 20 percent of 
the nominal diameter in the direction per- 
pendicular to the plane of the link and 35 
percent in any other plane. 

ii) Smooth welded chain — 8 percent of the 
adjacent steel. 
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c) Area affected dimensiontttly by welding — 
The weld or welds are positioned in the ceolrc 
of one or both legs of the link. The area 
affected dimensionnlly by welding shall not 
extend by more than 0'6 times the material 
diameter lo eitberside of the centre of the link. 

4.1.1.2 Chain bows 

a) The permissible tolerance on pilch (P) and 
thread centre (C) shall be as specified in 
Table 2. 

b) The tolerance on other dimensions shall be in 
accordance with IS 3469 ( Partsl to 3 ) : 1974. 

4.1 .2 Length and Widtli 

4.1.2.1 Preferred nominal dimensions 

a) Pitch P ( that is, inside length ) : 3 5 times ihe 
nominal diameter (d h ). 

b) Outside width W shall be as specified in 
Table 1. 

4.1.2.2 Tolerances 

a) Outside width (W) — measured clear of the 
weld zone, it shall not vary from the nominal 
outside width by more than ^""y.. At the 
weld zone, the outside widtbsball not be more 
than lf)5 limes at Ihe adjacent width. 

b) The tolera nces on the inside length of orie link 
or the sum of the inside length of a specified 
number of links shall be according to the 
dimensions given in Table 1. 

c) The difference in lengths of the chains in a 
matched pair shall not be more than 1 mm. 

5 MATERIAL 

5.1 Chain-Ends 

5-1.1 The steel used shall be produced by (he open 
hearth or electric process or by an oxygen-blown 
process. It shall be fully killed and possess reliable 
welding qualities and when beat-treated be capable of 
producing in the finished chain, the mechanical prop- 
erties required by this specification. 

5.1.2 In its finished state, as supplied to Ihe chain 
maker, it shall meet the following requirements as 
determined by check analysis on the rod, wire or 
finished link. 

5.1.3 lis content of sulphur and phosphorus shall be 
restricted as follows: 



Sulphur (.Wfli) 
Phosphorus (Mar) 



Cast Analysis Check Analysis 

(Percent) (Percent) 

0035 0O4 

0O35 004 



5.14 The steel shall be made in conformity with fine 
grain practice to give an austenilic grain size of 5 or 



finer when tested in accordance with IS 2833 : 1964. 
This could be accomplished by ensuring that it con- 
tains sufficient aluminium, or an equivalent clement, 
to allow the manufacture of chain stabilized against, 
strain-age etnbrittlemenl during service; a minimum 
value of 002 percent metallic aluminium is recom- 
mended for guidance. 

5.1.5 For Grade (S) chains, it shall be an alloy steel 
containing at least one of ihe following elements or 
their equivalents: 

Nickel 
Chromium 
Molybdenum 
Boron 

Neither manganese nor silicon shall, in this context, be 
considered as alloying element. 

5.2 Within Ihe above limitations il is the responsibil- 
ity of the chain maker to select a sleel, so thai the 
finished chain, suitably heat-treated, meets the speci- 
fied mechanical properties. 

53 Chain Bows 

5.3.1 The material for chain bows lo be used with case 
carburized chains shall be made nut of steel 45C8 
(C45) conforming to IS 5517 : 1978 or any other steel 
to meet the specified mechanical properties, 

5.4 Distance Piece 

The distance piece shall be manufactured from steel 
conforming to IS 226 . 1975. 

6 HEAT TREATMENT 

6.1 Case hardenedchain ends shall becase carburized 
in a suitable maimer lo achieve Ihe required case 
depth and surface hardness. Recommended depth of 
case and hardness are given in Annex A. 

6.2 Cham bows shall be hardened and tempered to a 
surface strength of 1 000 to 1 200 N/mm 2 (310-360 
BHN). The crown of Ihe chain bows shall be specially 
flame haidened ( see Figure in Table 2). Recom- 
mended depth of hardness and values are given in 
Annex A. 

7 PROOF LOADING 

After ma mi fa coin: and suitable heat treatment or case 
hardening, each chain end and chain bow shall be 
tested to tbe proof load as given in Tables 4 and 5 
respectively. 

8 TEST REQUIREMENTS 

8.1 Selection of Samples 

Samples shall be selected inaccordance with IS 5616 : 
1982. Tbe lot from which a sample is selected by the 
Inspector shall consist of 200 chain ends or chain bows 
or part thereof. 
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8-2 Proof Test 

10 simples of chain ends and chain bows shall be 
subjected to proof force as given in Tables 4 and S 
respectively. No failure shall be permissible. 

93 Breaking Load Test 

When tested to destruction, the breaking load shall not 
be less than the minimum breaking load as specified in 
Tables 4 and 5. 

8.4 Hardness and case depth for case hardened chain 
ends and matching chain bows shall be measured in 
accordance with IS 6416 : 1971. 

8.5 Retests 

If my sample fails to fulfil the lest reouirenu-ntsof * J 
and 8.4, two further samples may be selected at Ibe 
request of the manufacturer from the same lolafchain 
ends for retesting. The lot shall be considered as 
conforming to this standard only if both the additional 
tests are satisfactory. 

9 INSPECTION 

9.1 Acceptance Procedure — The acceptance 
procedure specified in IS 5616 : 1982 shall be followed 
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to determine thetcceptabili ly or otherwise of the chain 
ends and chain bows. 

10 MARKING 

10.1 Quality Marking 

The chain ends shall be marked with 'M'or'4' 'S' or 
'6' ina circle (that is (m)<>'(^ (s)*» @), as 

recommended in IS 5616 : 1982 and followed hy 'C, 
indicating carburised chains. 

ltt.2 Identification Marking 

The identification marking shall comply with the 
requirements of IS 5616 : 1982. 

10 3 Inspection Marking 

Inspection marking shall comply with the require- 
ments of IS 5616 : 1982. 

11 TEST CERTIFICATE 

The manufacturer shall supply a certificate of test and 
examination in accordance with 9.2 of IS 5616 : 1982 
with every supply of chain 



Table 4 Test Requirements for Chain Ends 

(Clauses?, 8.2 and $.3) 



N<mla at 
SliW 


Proof Load 


Breaking Load 


Grade M 


GradeS 


Grade M 


OradeS 


mm 


kN 


kN 


kN 


kN 


12 


30 


35 


60 


70 


14 


40 


43 


SO 


90 


16* 


50 


60 


100 


120 


18* 


63 


75 


1>6 


150 


20* 


go 


Vfi 


160 


192 


22 


95 


110 


190 


220 


23* 


100 


120 


200 


240 


25 


120 


240 


2*0 


280 


26* 


126 


151 


252 


302 


28 


150 


170 


300 


340 


30* 


170 


204 


340 


403 


32 


210 


230 


420 


460 


36* 


250 


300 


500 


600 


40 


280 


340 


560 


680 


42" 


340 


403 


680 


816 


•Preferred aizrs. 
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Tabic 5 Trst Requirements Tor Chain Bows ( Both 
Hardened and Tempered and Seat Hardened ) 

(Clauses 7, 8.2 and 8.3 ) 



Noninftl 

Sfec 



Mlabaum 


Approiteatc 


Braldig 


Man per 


Load 


Ptan 


kN 


kg 


112 


0-36 


142 


060 


176 


090 


230 


113 


300 


183 


395 


2 40 


570 


400 


775 


3 56 


775 


6 50 



15 
IS 

20 
23 
26 
30 
36 
42 
42 



56 

63 
70 
80 
91 
105 
126 
147 
147 



50 
63 
B0 
100 
126 
170 
250 
340 
340 



ANNEX A 
( Clauses 6.1 and 6.2 ) 
A-l RECOMMENDED VALUE OF CASE DEPTH AND HARDNESS FOR CHAIN ENDS 

Cose depiti 

*KUT1 



Nomina! 

Chain Size, d K 

mm 



Tolerance on 

Case Deplii 

mm 



12to28 
30 to 42 



Old 
Old 



+ 001J 
+ 001 <f 
-002rf* 



Surface 

Hardness 

HRC 



58 to 62 



A-2 RECOMMENDED VALUE OF FLAME/INDUCTION HARDENING DEPTH AND HARDNESS 
FOR CHAIN BOWS 



Depth of hardening at seat 
Surface hardness at seal 



1 d t mm 
55 to 60 HRC 



Standard Mark 

The use ot the Standard Mark Is governed by the provisions of llie Bureau of Indian 
SttwJauli Act, WSo and llie Rules and KeL'ul.Hion! made thereunder The Standard Mark on 
products coveted by an Iiidi.ni Sl.im1.iril convey the assurance th.it ihey ha\e been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control winch 18 devised and supervised by BIS and operated by the 
producer Standard marked products are also continuously checked by BIS lor conformity 
to that standard as .1 further safeguard Details of conditions under which a licence for the 
use of the Standard Mark may be granted in manufacturers or producers may be obtained 
fioin the Bureau of Indian Standards 



Bureau of Indian Standard! 

BIS 11 a statutory institution established under the Bureau oj Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations Enquiries relating to copyright be addressed to the Director ( Publications ), BIS 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when ncccss.iry and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference : 

Doc : No. HMD 14 (886 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 
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